A retrospective survey of 845 patients with rheumatoid arthritis seen at the Queen Elizabeth Hospital, Rotorua, showed that approximately 60 per cent. had signs or symptoms of neck involvement, which varied from mild to severe (Conlon, Isdale, and Rose, 1963) . Seven patients had radiological evidence of moderate or severe atlantoaxial subluxation, but it was felt that subluxation was probably more common than these figures indicated, particularly as other surveys by Martel (1961) , Bland, Davis, London, van Buskirk, and Duarte (1963) , and Serre, Simon, Janicot, and Levy (1964) , using tomography, showed a much higher incidence of atlanto-axial subluxation where this was specifically sought. For this reason a prospective study was planned to ascertain the frequency of this abnormality and other rheumatoid changes, the significance of the degenerative changes seen in these x rays, and the frequency with which neurological signs resulted from rheumatoid changes, particularly cervical subluxation.
Material and Methods
In the 12 months starting in October, 1962, 848 patients were admitted to the Queen Elizabeth Hospital, Rotorua. At the time of admission, in addition to routine x rays of chest, hands, and feet, a lateral view of the cervical spine in maximum flexion, taken at 6 feet and centred on C2 was obtained. These radiographs were subsequently read independently by two observers, with particular regard to the presence or absence of features previously suggested as common in or characteristic of rheumatoid disease (Bland and others, 1963) The usual criterion for atlanto-axial subluxation (Martel, 1961) is an increase in the radiological separation of the odontoid peg and the ventral part of the atlas to greater than 2 * 5 mm. in females and 3 -0 mm. in males. In a number of examples the definition of the two bones was poor, or the separation was greater in the upper as compared with the lower part of the adjacent aspects of these two bones; in doubtful cases subluxation was held not to be present.
Definition of apophyseal joint changes also presented difficulties, and these were not recorded as eroded or blurred where doubt existed. Particular regard was paid to the presence or absence of osteophytes accompanying loss of disk space (Sharp, Purser, and Lawrence, 1958) , but frequently osteophytes were not found at one level, though obviously present at another in the same x ray. Peripheral hand and foot x ray changes were classified in five grades: normal; osteoporosis only; small multiple erosions; large multiple erosions; and gross widespread destructive changes of "mutilans" type.
For the purpose of analysis, the latex test results were (Table I) .
Of the 325 osteo-arthritic patients, 173 had symptoms referable to the neck, but 296 (91 per cent.) had x-ray evidence of degenerative change, the incidence of such change being related to age (Table II) .
Of Serial subluxation of the upper cervical vertebrae atlanto-axial subluxation. The infrequent examples was found much less frequently but was at times of serial subluxation in osteo-arthritics were always marked.
very slight, involving no more than two segments, In the osteo-arthritic patients subluxation of this and usually immediately above, or less commonly degree was not seen, though minor changes were below or between, areas of marked degenerative common (Table III) , and there were no examples of change (Fig. 2) . 
ANNALS OF THE RHEUMATIC DISEASES
The clinical data of patients showing atlanto-tion of disease, or classificatio axial subluxation (A.A.S.) were analysed (Table V) Intervertebral disk changes with osteophytes were found in the great majority of the osteo-arthritic group. With the rise in age not only did a higher percentage of patients show these radiological changes but the number of levels involved in each patient also rose. Apophyseal joint involvement of a degenerative type was also more frequent with increasing age (Table II) .
In the rheumatoid patients the incidence of degenerative changes of this type was considerably lower and less closely related to age.
Contrary to the findings of Sharp, Purser and Lawrence (1958) , the level of intervertebral degenerative changes of the two groups of patients was comparable (Table III) , the C5-6 articulation being the most frequently involved, while apophyseal changes were seen most commonly in the C2-3, C3-4 lateral joints.
Disk narrowing without osteophytes was very uncommon on the osteo-arthritic patients, but was seen in 59 rheumatoid patients, in fifteen of them at multiple levels (Table VII) . End-plate erosion was seen in 48 rheumatoid patients and in a small number of osteo-arthritics, where these changes, usually at the lower levels, were associated with marked loss of disc space and considerable osteophytosis.
As expected, osteoporosis was much more marked in the rheumatoid patients, being evident in 21 per cent. of the whole group in persons of all ages. In the osteo-arthritic group osteoporosis was seen only in persons above the age of 60 (Table II) .
Discussion
Of the radiological features suggested as characteristic of cervical involvement in rheumatoid arthritis (Bland and others, 1963; Sharp and others, 1958) Serre and others (1964) and Martel (1961) .
While minor subluxations were common in the osteo-arthritic group, serial subluxations and atlantoaxial subluxations were found only in the rheumatoid group. Disk narrowing without accompanying osteophytic changes was seen very infrequently in the osteo-arthritic group but was a relatively common feature of the rheumatoid group. Sharp and others (1958) placed reliance on the narrowing of multiple disk spaces, particularly those between C2/3 and 3/4, but in this series the incidence of disk narrowing, usually accompanied by osteophytic change, was higher in the osteo-arthritic than in the rheumatoid patients, even excluding those over 60 years of age. End-plate erosion was uncommon except in the rheumatoid patients, and erosion of the spinous processes was seen only in eight rheumatoid patients. Congenital abnormality of the neck was equally common in the two groups, and most usually took the form of a hemi-vertebrae (seen on five occasions). Neurological abnormalities were uncommon in both groups, and contrary to expectation did not appear to be closely related to the presence of subluxation. In the osteoarthritic group the incidence of such signs increases with age, and 10 * 5 per cent. of the 105 such patients over the age of 69 showed this abnormality, a figure which compares closely with that of Pallis, Jones, and Spillane (1954) working with a similar age group.
The presence of subluxation did not pose any problems of managment and several of these patients have undergone surgery without difficulty in anaesthesia. We have attempted mobilization of the neck of all patients before operation, and during anaesthesia great care is taken not to flex or extend the neck acutely, particularly during intubation (Isdale, Ridings, and Tapsell, 1964 Se relata un estudio radiol6gico prospectivo de alteraciones cervicales en 333 enfermos con artritis reumatoide probable, definida y clAsica. Alteraciones degenerativas comparables a las observadas en el grupo de 325 testigos con enfermedad articular degenerativa fueron comunes. Como rasgos radiol6gicos caracteristicos del grupo reumatoide se observaron: la subluxaci6n atlanto-axial, la subluxacion seriada y el estrechamiento discal sin osteofitosis. Se juzgaron con poca confianza los cambios de nivel en presencia de osteoporosis.
La subluxaci6n cervical se vi6 estrechamente asociada a cambios destructivos perifericos y a la instabilidad articular y, a un grado menor, con la presencia de n6dulos subcutaneous y una reacci6n de latex positiva.
